Doxorubicin cardiotoxicity: analysis of prevailing hypotheses.
Anthracyclines, such as doxorubicin and daunorubicin, are highly effective anticancer agents that produce a well-described but incompletely understood cardiac toxicity. According to a popular hypothesis, anthracyclines injure the heart by generating oxygen-centered free radicals. This free radical hypothesis, however, appears to be inconsistent with many observations, such as the frequent failure of anthracyclines at cardiotoxic doses to produce evidence of increased free radical generation. Other explanations of cardiotoxicity involve platelet-activating factor, prostaglandins, histamine, calcium, and C-13 hydroxy anthracycline metabolites. These C-13 hydroxy metabolites, on the basis of in vitro data, are considerably more potent than parent compounds as myocardial depressants and as inhibitors of ATPases of sarcoplasmic reticulum, mitochondria, and sarcolemma. Further studies will be required to determine whether metabolites or the other putative injurious agents discussed contribute substantially to the cardiomyopathy of anthracycline therapy. The hypotheses presented in this paper should provide a useful framework for subsequent investigations into the mechanisms of anthracycline cardiotoxicity.